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Establishment of Antibody-dependant Cellular Cytotoxicity against Human
Squamous Cell Carcinoma of Head and Neck and The Effect of
Prostaglandin on Antibody-dependant Cellular Cytotoxicity

Chun Dong Kim - Sung Wan Byun - Soon Kwan Hong
Department of Otolaryngology, College of Medicine, Ewha Womans University

Background : Head and neck squamous cell carcinoma(HNSCC) has been associated with
host immunosuppression, including depressed T-lymphocyte and natural killer cell function. This
immunosuppression has been shown to be most pronounced in the locoregional environment of
the tumor and appears to be mediated by soluble suppressor factor prostaglandinE,(PGE,).
PGE; is a product of cell membrane phospholipid metabolism that is known to have potent
immunoregulatory activity including inhibition of natural killer cell activity and antibody dependant
cell mediated cytotoxicity(ADCC).

Method : In our experiment, we have established an ADCC assay with IgGl ¢cMAB SF-25,
323A/3 using human squamous cell carcinoma of the head and neck cell line(PCI-50) as target.
The measurement of cytotoxicity was determined by measuring the release of *'Chromium from
the target cells after 4 hour incubation.

Result : PGE, inhibited antibody dependant cell mediated cytotoxicity.

Conclusion : It thus implies that the production of prostaglandins by tumor cells may cons-
titute a means by which the tumor cells subvert the effect of a cellular immune response that is
directed against them and arming of NK cells with chimeric antibody couid be considered in
developing means for treatment of human SCCHN in adjuvant setting,
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Fig. 1. Effect of SF-25 and PGE, on ADCC.
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Fig. 2. Effect of 323/A3 and PGE; on ADCC.
£ PGHAEA 99k wl (2091 R} 748kl SF-

25 2.5pg/ml, 323/A3 2.5pg/mlE target cellol 22t
A EHAE W= 22 160.18, 103522 PGS

2 @9e wo) Iytic unitgl 446.41(SF-25), 293. 45
(323/A3) Bl A3 74asted PG7F ADCCE 244
Nle 988 3 g g8 tHFig. 1, 2).

At
=

=

el gk olr AR
A Fag S %}r‘:‘ 7}\ °‘Eﬁ?ﬁ °}F‘r. ADCC:=
FHoj Fc recepter® Zil ¢l

Hell B2 A x| 2FEH U EH b}Elr"“:} A
Avgke] Z2gA o) 13 ADCCEELS ST M 3F
234 R4, 2AEZHYAA dE2A SCLC1096,
5023, thargel A 17-1A, FAFEE AZF)A SF-
25 o] & gtk 53] dgdelA ] 17-1AE
&£ ¥ 2z AEZ AMESIEE W dAEES
0%AE ele Aoz gHA ok, webs F3F
oF SAEL W 4ol U 3] frud wHeeA
(tumor-induced immunosuppression)oll 2}s] VY
750l AskEo} ek mdl Az, Al 3l
= #xe Brieg AR HEH FAG EE
FAA FHE AEE ADCCY oj¢-e Az &
Agke] & 4 gt} AA s (natural killer NK)H]

r&

= Jﬂrﬂoﬂ AR e AN S
< Udoﬂ Fe
2] ;@Wﬂfﬁﬁr

A
F8-H (Fe receptor)~ 4R 3 g
g

FA 2 E*Oi"‘*“— FHAEY e 3 A7 H
AAEE AAqN7IE A o)E AESH = Bt
= Ae® ¥8A vk ADCCH Bodshs oidH<l
FHAZEE A9 isotype™ EUA|ELY EA 2
gemz ojy MEs} 7} 2038 HEL BEXE 4
Z3}7) oj€rkn shHY, NKMIZ7F FeyRIN(CD 16)8
BT glor] P FRAZ o ATELS
UERT QleB® ADCColA 83 988 8= &
AAEZ AzbE] 3 ok,

A FAFERN G AEFo giE ADCCY A
TFolME NKAE7} F8 ZaAFEe]n o] 3= ch-
imeric monoclonal antibody(eMAb)ol ois) 2%
o= Ho] dad oz APH ADCCEH] &3
g v Qob? £33 NKAE7F Fd)8lE [FN-y 59

cytokineo| ZFAEo LA NKAZEY FE711
g4 A A E(lymphokine activated killer cell ;
LAKel thgk FEAR] TS wisiAg7]1%E gl
EJ__E}@‘—/}M)
olfgt #HAA B AFfeMe FAFGAEF

PCI-50014 ADCCE sy Z22Eadd E,
(prostaglandin E,: PGEz7} SCCHN AXZFE 0
Ao g k= ADccoﬂ FFE F 5 Ae WAEEEA
7FsAdel R, B 1 71" FjlR dolr izt
v}l PGEA PGY tAHEZE F4o 4% 3 Aol
of #e Al M At T A ‘:"3_‘3“‘;93 Jg#47} e
o] B 2 ¢ith. PGE.= T & BHETS 54, I
F7)0le] MA NKAHE, AE2EA4 T u—‘? 7%’%‘/‘1]_%
(macrophage) 8] AEEAS AAdctn sh=d)™?,
FARZgFzA A oleig PGEyE AdxAdA B
o} 4uiAd = go] AAbEichs Bavt 9E A
7 PGE.E FARFTEEANA AdAGke] AUER
Z9| shiz oale] 2 4 girh. w3 SCCHNAEF|
A PGE.8} &3} 7o Foidl PGE A8k cye-
looxygenaseZ AAsH = Held (indomethacin
INDO) ¢ njadRol=A FAFTELES AR
A= FHE 5 Ag Aol

2 A9 A31= chimeric @223 SF-25, 323
A/37} effector cellg] NKAIEo] B019#] & wfol

_O,

ot

~ 164 -



= FARPHTTY POF50] NKAES} 288 7
o} &}x] £33} chimeric 92234 SF-25. 323A/

x

32 F4H NKAZE FHFESAEF PCI-500] A
X 7B AEEAR 24 SRl AL ¢
A = 298 (tumor-associated antigen)
3} Agst 5 9JE chimeric $E2E2A7 Yo Bz
A dae] Ao o]&E gtk AL 9u|d
t}. Chimeric BZ234 SF-25& Wilsongoll 23l
Al 7R EFE AlEEQ0 FOCUSHA ghEojxle
™ o} g7} Takahashi%ol 28] A< carcinoma
AT de] Be-E s AL Lohllo] pan-car-
cinoma FAZ LA JH?. Chimeric BEEFA)
SF-25%= Alg+e] « light chain® y-1 heavy chain®
constant region geneol 4 <] HF 23] SF-259
variable region gene% A§sle] wEIF L) Chi-
meric EEIA SP-25t FAEARAAT AT
A i 125kDad] B4 & Ao= 484
Atk AL o] Fglo] gAY M E EHo] H 4
xRN E A% AR E 28] Hr)
323A/3%F MCF-Tolghe Alge] fridetA|
#RAA R gjol), 323A/39] <3
A AEZH HAe 43kDas] @]
FA) K9317} 17-1A%} 912i8h= 4de] Akl o]
P ARk, oidet, Y FEAgA R
o] e ol Az A%, tigelA
do] e, Fofe] Ak 9 A Fof| FUdl] BolF <l

Ao AH-E e
o] BolHozm wed u I 840 &
FYo] TIE1F qYS A oz AP shE
FzA g Mg B H T FAdxE =
A] golof git}, o] 7pgol FEH ooyt T &

w
WAARE @ 5 Atk A o)L @A

O L Fﬂ o
TR w o
o,
N
2,

B o>
1]
riu

5

i
oot

¢
ol

o

iy
it
ot
4z

flolle W2 HolA &

ool 0ok R
ofN

Woll A= FUEClH o] daso] 9lx o) uel
o] EEAE % 248 3 (tumor

[e]
associated antigen)® Z¥ 3z wHgoldc} x|y

Fgot AR AL YA AT 4
HEAINE o= A% AN It my Bols
ool 540 Be) BN HEEVAT U
of Folsigg ul F ol2)s] BHE Yol Bie] o
of Be Fago] BE % gtk

B A7 M cMAbSl SF-25¢F 323/A37} SCCHN
HZFEQ PCI-500] disiME @A AES4E F
7INA1E AAE A9 ol#d cMAbSY] E4v T
o WEEHor gaAEel ZHATLE o8 71H]
O HER MAIFEE Wi vi3bA 295 B ¢
ATk cMAbE TAAE Bk ozt A E:
g AFetia ¢Elx gon THAEE AAHRY
< 3% ADCCE 53 AEEXo] adzxor F7)35
oha e A Qe

o]&i3t ADCCEES iR o= SCCHNAXF o
& ADCCe PX& PGE.9 Zilof gk A+& A8
sl o]3& SCCHNAMIXSF1} PBMColA PGE:
7} EH|Ho o]Ro] ADCCY| sl 28 ¥hs
oM HARHVIES & F & HolEe e
HARZ g Aol PGEyL or]ofia] it =ifol 3|
AMe B AxRE] AAAA D (monocyte)
A4 A3 (macrophage) 5°¢) PGE:Z AA sty vy
SR 2 AR FURFM PCES =
& FEE BHE 0B Hol 2 FYAETT7}
PGEZ Al o|RA& Fdlo] o] £59 WY
AE S Ho7|de B9 4 A e Buvt
A}, sHARF SCCHN #}e] FTUAE7} AAikst
PGE,®] %48 A4 22X (keratinocyte) 7} A4kst
T GET WA FAaE] 913 3 PGE.S F&
7} T BESE FdH Aol ke HAlM 2%
oA A== PGEA £ 988 31 geths 1ux
A}, g TR FEEEYEZ T (tumor infi-
ltrating lymphocyte)7} L850 glemz o7& &
g8tod PGE.9] A4S A58 23 PGE&= TUAE
7} ol AR Z TV A BatEohe
= Ut Axle] AFRAE o]E 57} PGEE A
AR Zhzre) AE| A Bakshs o] FL3Thu
AztEnt, ¢ B AolA A-8E PBMCIAME 4
Fek &) PGE7L Aito] HTHY.

£ AdFA SCCHN Z3AELE
CClX PGE2] ol vid 4843} 9855 PGE,

7 A% EASE Adde AESH0) B8 a
e
[}

d

)

el

[

£ o
oF.
o lo
ot
&

< 2y
& ol vhavbA] A3E BTk 18k Al

S AEFQ K56200h Waeh AEF



ox
o
t

= EEAYHAMY PGE,2] ADCCo
TFe date R B A7 2
o]y T A e] Ate} vl A| = Alge]
ARG AEFe} EHMEE Yo E & ADCC o]
ME PGEy} 2 EFAE BHYUThE AE Afos
AAEE Zoleke oA ojof7t vk Azt
PGE:®] AAA7t FAAE] AHHo g Zgs=
Aol i3t @A FHAN L MeH oz 2geixE
FEths 2o dsixe ERERT 9 Qg B
ol a1 YATH F A e T3] 01“1 2g-& sheAd
et AE A= 8t 2jolg Hola JrPow 2
ATolxE PCGEyE A AL ¥ *0‘0}71 Ao} ZAA
X oA ofwl 282 vlg] dh=A| dolur] $51e
ETNAZE PGEZ AAMXE & AHsle] PGEE Al
g & RN AT AESAY FAE B4 °i‘i‘i
ol & AT A9 v M Ee} TAAE
AEEle] AT ohE ATl e Fael dRjskeE Z:i
o]t} o] A HARIE NKME Jge F
A FUAY PGE, &7t 7H98d 5 vk 744
& 7hsskA g 3 A EEAAAE AEe =5
PGE;® ¥=7F f#AHAE e AXEX] &
Z4odHe Ao2 Hol PGExs FHAEL B iﬂ}-*‘ﬂ
zol| Zbzt Zg-3itty] Huke A ES} A
A A o] AL At BT} YTHAL A .
A EEA T e vl7 IR 2 NKAZS] AlZ5A4
S EA A Eete] Aol A ARkt A7 NKA
o] ZoE MEE3) (cytolytic)717o] B8k
o] FA A} HE5A 29 (cytotoxic granule)Eo] &
AAEZ gs1A =t} o]F serine proteasel} perfo-
rin $9 AZ Lol AEY oA FuHlxo]
ATELS Jepdtia gtk £ AT Aot ok
AAE Bue A¥E By PGEE BFAEY g5
Mo PR o= ALt o] o1 o] F £
A o]Fol| dojuls 4y AAFY o= dAE
sl £32 iRleleta AzkE A7 9T
A3} aA 2 71de] AAHI Ed AAE PGE,
7} EapA| 2o} TAAE] A Befdiths A0 RA
AFAEY NK AEe A4 EQ Ko628] 23S 9
Agrhs Bt IR, ERE PGEy} NKAIEW
A cAMPY FEE F7HAIAAN oAl AEE3T
A (cytolytic protein)e] EHIE AA|AIZItE 21

-
rr oo o
t:oll
o

o om b

e

__Qi

(el

rlr H~l

rlo

P-4

= %]\2—])\]:‘,9)21)22) PGE 7]_ AﬂﬁE/\-} o X']] o]--"—‘- “.’.@1—‘3‘_
& 4 AAT BA ol NKHES] 7155
Z903 9¢lo] & Ao|BE PGEs}
gt A 71 sl o B2 A7t dasi
al

References

1) Letessier EM, Sacchi M, Johnson JT, Herberman
RB, Whiteside TL : The absence of lymphoid suppre-
ssor cells in tumor-involved lymph nodes of patients
head and neck cancer. Cell Immunol 1986 : 130 :
1899

2) Synderman CH, Heo DS, Johnson JT, d' Amic F,
Barnes L, Whiteside TL : Functional and phenoypic
analysis of lymphocytes isolated from tumors and lym-
pho nodes of patients with head and neck cancer.
Arch Otolaryngol Head Neck Surg 1991 ; 117 : 899

3) De Bree R, Roos JC, Quak JJ, Den Hollander W,
Van den Brekel MWM, Vand der Wal JE, et al :
Clinical imaging of head and neck cancer with techne-
tium-99m-labeled monoclonal antibody E48 IgG or F
(ab'), J Nucl Med 1994 . 35 : 775

4) Quak Jj, Schrijvers HGJ, Brakkee JGP, Davis HD,
Scheper R], Meijer CJLM, et al : Expression and ch-
aracterization of two differentiation antigens in hum-
an stratified squamous epithelia and carcinomas. Int
J Cancer 1992 ; 50 : 507

5) Sung M-W, Johnson JT, van Dongen G, Whitesi-
de TL : Protective effects of interferon-y on squam-
ous cell carcinoma of the head and neck targets in an-
tibody-dependent cellular cytotoxicity mediated by hu-
man NK cells. Int J Cancer In Press, 1996

6) Synderman CH, Klapan I, Milanovich M, Heo

DS, Wagner R, Schwartz D, et al : Comparison of

in vivo and in vitro prostaglandin E, production by

squamous cell carcinoma of the head and neck. Ot

olaryngol Head and Neck Surg 1994 ; 111 * 189-196

Nara K, Odagiri H, Fujii M, et al : Increased pro-

)

duction of tumor necrosis factor and prostaglandinn
E, by monocytes in cancer patients and its unique mo-
dulation by their plasmas. Cancer Immunol Immuno-
ther 1987 ; 25 . 125-132

Murray JL, Dowd ], Hersh EM : i vitro inhibition
of interleukin-2 production by peripheral blood lym-

o0
=

phocytes from stage Il melanoma patients by pros-

- 166 -



taglandin E, . Enhancement of lymphocyte prolifera-
tionby exogenous interleukin -2 plus indomethacin. J
Biol Response Mod 1986 ; 5 : 12-19

9) Lala PK, Parhar RS, Singh P : Indomethacin thera-
py abrogates the prostaglandin-mediated suppression
of naturla killer actwity in tumor-bearing mice and
prevents tumor metastasis. Cell Immunol 1986 ; 99 :
645-650

10) Sung M-W, Satoshi Y, Johnson JT, Van Dongen
GAMS, Whiteside TL : Natural killer(NK) cells as
effectors of antibody-dependent cytotoxicity with chim-
eric antibodies reactive with human squamous-cell
carcinomas of the head and neck. Int J Cancer 1995
; 61 : 864-872

11) Greenman J, Hogg N, Nikoletti S, Slade C, Ste-
venson G, Glennie M : Comparative efficiencies of
bispecific F(ab gamma)2 and chimeric mouse/human
IgG antibodies in recruiting cellular effectors for cy-
totoxicity via Fc gamma receptors. Cancer Immunol
Immunother 1992 ; 34(6) : 361-369

12) Sung M-W, Yasumura S, Johnson JT, Van Don-
gen GAMS, Whiteside TL : Natural killer(NK) cells
as effectors of antibody-dependent cytotoxicity with ch-
imeric antibodies reactive with human squamous-cell
carcinomas of the head and neck. Int J Cancer 1995

;61 : 864-872

13) Whiteside TL, Herberman RB : Role of human na-
tural killer cells in health and disease. Clin Diag Lab
Immunol 1994 ;1 . 125-133

14) Jung TIK, Berlinger NT, Juhn SK : Prostaglandins
in squamous cell carcinoma of the head and neck : A
priliminary study. Laryngoscope 1985 : 95(3) : 307-

312

15) Balch CM, Dougherty PA, Tilden AB : Excessive
prostaglandin E2 production by suppressor monocy-
tes in head and neck cancer patients. Ann Surg
1982 ; 196(6) 645-650

16) Berlinger NT : Deficient immunity n head and neck
cancer due to excessive monocyte production of pros-
taglandins. Laryngoscope 1984 ; 94(11) : 1407-1410

17) Milanovich MR, Snyderman CH, Wagner R, John-
son JT : Prognostic significance of prostaglandin E2
production by mononuclear cells and mwmor cells in
squamous cell carcinomas of the head and neck. Lar-
yngoscope 1995 ; 105(1) : 61-65

18) Reed WR, Degowin RL : Suppressive effects of pen-
toxifylline on natural killer cell activity. J Lab Clin
Med 1992 ; 119(6) : 763-771

19) Malygin AM, Meri S, Timonen T : Regulation of
natural killer cell activity by transforming growth fac-
tor-beta and prostaglandin E2. Scand J Immunol 1993
s 37(1) 1 71-76

20) Droller M]J, Schneider MU, Perlmann P :A pos-
sible role of prostaglandins in inhibition of natural
and antibody-dependent cell-mediated cytotoxicity aga-
inst tumor cells. Cellular Immunol 1978 ; 39 : 165-
177

21) Brunda MJ, Herberman RB, Holden HT : Inhibi-
tion of murine natural killer cell activity by prosta-
glandins. J Immunol 1980 ; 124(6) : 2682-2687

22) Butcher RW, Baird CE : Effects of prostaglandins
on adenosine 3,5 -monophosphate levels in fat and
other tissues. J Biol Chem 1968 ; 243(8) : 1713-1717

- 167 -



